In spite of the importance of adequate water quality and quantity for human health and survival, public water supply coverage in Nigerian cities appears to be decreasing and deteriorating. Hence, this study was designed to assess the challenges of public water provision in Nigerian cities. Some of the reasons for this deterioration include: inadequate water supply policy, lack of autonomy for the various State Water Agencies (SWAs), corruption in the water sector, poor infrastructure investment and maintenance, deficiencies in pipe distribution networks and inadequate power supply. These challenges can be addressed if certain measures are taken to improve the operation, maintenance and sustainability of the various SWAs' supply networks. Such measures may include the undertaking of routine and preventive maintenance such as leak detection and repair. There should be increased funding by government through adequate infrastructural investment, tackling of corruption and the granting of true autonomy to the SWAs in tariff setting, staff recruitment and discipline, and improvement of electricity supply to the various SWAs in Nigeria. These measures could place public water provision on a sustainable path and help to reduce the burden of waterborne diseases in Nigeria.
cases of water-borne diseases, mortality, morbidity and poverty, resulting from lack of access to safe drinking water supplies, have been reported in the literature (Nwankwoala ; Ohwo ).
The government of Nigeria (federal, state and local) has expressed its intention to improve access to potable water supply in Nigeria. The large gap in service access is partly filled with the support of donors, Non Governmental Organizations (NGOs) and the private sector.
Nigeria is a signatory to the United Nations International Drinking Water Supply and Sanitation Decade, whose objective was to supply potable water to all citizens of the nation between 1980 and 1990. Also, Nigeria is committed to the implementation of the MDGs, whose goal 7, target 10 is focused on halving the proportion of people without sustainable access to safe drinking water and basic sanitation by 2015. In spite of the efforts of various governments at all levels, the water supply coverage in Nigeria is still unsatisfactory. One of the reasons for this deterioration is the enormous socioeconomic rate of development and high population growth in Nigeria, which far outstrips the level of water supply development. Other reasons identified (FMWR ) include lack of proper management of the nation's water resources, and a low level of investment in maintenance and operations, which accounts for observed frequent breakdowns of the production facilities. For instance, about 71% of those living in rural communities do not have access to a safe water supply. In the urban and semi-urban areas, only about 42% of the population have access to safe water supplies (FMWR ). The rest of the population is forced to obtain their water supplies from other sources (wells, boreholes, streams, rainwater, etc.) for which quality may not be guaranteed (Ohwo ) .
In Nigeria, the Federal Ministry of Water Resources (FMWR) at the national level is charged with the responsibilities of policy advice and formulation, data collection, monitoring and co-ordination of water resources development (of which water supply is a component); while the River Basin Development Authorities are charged with the development, operation and management of reservoirs for bulk water supply in their areas of jurisdiction. On the other hand, the State Water Agencies (SWAs) are responsible mainly for urban, semi-urban and rural water supplies, while the local government authorities are responsible for the provision of potable water to the rural communities in their respective areas of jurisdiction.
FMWR () however, noted that due to lack of funds and the gross shortage of manpower, this function has not been carried out effectively in some local government areas of the country. This is one of the reasons why potable water supply coverage is low in the rural areas of Nigeria.
In Nigeria, the state governments fund water supply schemes through budgetary allocations to SWAs. The funds provided are especially meant for capital projects, payment of staff salaries and major operations and maintenance of the water schemes, while the SWAs are expected to generate revenue through water rate collection for routine operation and maintenance. Invariably, they do not collect enough revenue, because they have not been allowed to charge economic water rates by government (FMWR ). In Lagos, one of the states where public water supply started in Nigeria, the Lagos Water Corporation (LSWC) is charged with the responsibility of providing Lagosians with a potable water supply. However, this mandate has not been carried out effectively and efficiently by the water corporation due to several problems, which include but are not restricted to poor budgetary allocations by the state government, unstable power supply, ageing pipes resulting in frequent breaks, unmotivated staff and a highly politicized tariff setting regime. The rapid rates of population growth and urban expansion of Lagos as the major commercial and industrial state in Nigeria has led to increased demand for services. Preventive maintenance is not a common practice and limited funds have led to underinvestment in new and expanded capacity, while preventing the periodic replacement of the ageing components of existing facilities.
Thus, most of the water corporations/agencies in the states in Nigeria are currently unable to meet the existing demand for safe water in their respective states. For instance, Stimson Global Health Security () observed that Lagos state (the former capital city of Nigeria) has not been able to deliver adequate drinking and domestic water supply to meet the growing demand of the inhabitants despite reforms and investments by the state government.
The report further revealed that in 2008, the state water board was only able to deliver to consumers 200 million gallons (33%) per day as against a demand of 600 million gallons, which created a demand gap of 400 million gallons by identifying, highlighting and increasing the awareness of the current challenges confronting the water sector, the respective government agencies will take the necessary action, which would help to reposition the water sector of the Nigerian economy on a sustainable path. Hence, this paper is aimed at a review of the scientific body of literature on the challenges of public water provision in Nigerian cities and the recommendation of strategies for a better water delivery in the country. The challenges are discussed under three major subdivisions, which include administrative, technical and commercial challenges.
STUDY METHOD
This study is essentially a review of past research efforts directed towards the analysis of the challenges confronting public water provision in Nigeria. To achieve this aim, a comprehensive review of existing literature on the topic was carried out. The major sources of information for this work were obtained from text books, journal articles, research reports, conference proceedings, commissioned studies and the internet. In spite of these sources, it was observed that not much work and data are available on this topic as there is a dearth of information, especially on case studies of the various SWAs in Nigeria.
ADMINISTRATIVE CHALLENGES
National water supply and sanitation policy The failure of the Nigerian water sector to achieve its set targets for its various policy documents is a pointer to the fact that something is wrong with the policy documents that are intended to provide a road map in water provision and management in Nigeria. This assertion is supported by WaterAid in its briefing note on water and sanitation in Nigeria, where it concluded that the current water and sani- This scenario is typical of most of the SWAs in Nigeria today, as revealed in a recent study of 20 of the 37 SWAs (Otun ) . The study revealed that most of the SWAs lack adequate autonomy, which only exists on paper but not in practice. This has made it difficult for the respective managers of the various SWAs to charge appropriate water rates. It stated further that in over 85% of the studied SWAs, water rates reviews are not a common feature, even though the cost of production has continued to rise, which has led to poor recovery of costs. Due to poor cost recovery, This situation has affected the water supply to kitchen sinks, bath tubs and toilets in many homes and business premises.
Thus, women and children are forced to carry an assortment of jerry cans, buckets and drums looking for water from hand-dug wells, where the quality is not guaranteed.
FINANCIAL AND COMMERCIAL CHALLENGES
Poor water infrastructure investment and maintenance 
Water pricing and cost recovery
As noted earlier, the lack of autonomy of the various SWAs in Nigeria due to their respective governments' interference, has affected their capacity for adequate water pricing and subsequent cost recovery, which in turn have affected operations and maintenance. In Nigeria, potable water supply is a public service, controlled by the government through its 36 SWAs. As the services rendered by these SWAs are historically considered to be a social welfare service, their charges are usually fixed at uneconomically low rates, which constitute only a fraction of the operational costs. This situation, which similarly occurs year in year out in most SWAs, has significantly shown that the water produced in these utilities is neither priced in accordance with the full-cost recovery theory nor with the requirements of the law or edict establishing most of them, which stipulates and grants autonomy in fixing the price at such a scale or level that is capable of meeting all operating expenses, the repayment of borrowed loans and the cost of executing new and extension works (Otun ) . Thus, it is not surprising that there are significant variations in water tariffs from state to state in Nigeria. water scheme at Tamburawa and engaged the construction contractors to provide operation and management services for three years for the scheme (Tremolet Consulting ).
In order to achieve the success of a PPP in the water sector in Nigeria, the contract design must include the right balance of incentives for both the private operator and the SWA. and monitoring and evaluation of services provided. It is hoped that if these measures are implemented, sustainable public water provision could be achieved in Nigerian cities.
